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Summary

Mirror image aneurysms of the distal anterior 
cerebral arteries (DACA) are rare. To the best of 
our knowledge this is the first case report of two 
patients with mirror image DACA aneurysms 
treated successfully with coil embolization. The 
association of aneurysms with anatomic vari-
ants has been extensively reported. We may spec-
ulate that the remnants of the failed regression 
of the supreme anterior communicating artery 
could lead to an increase in stress across their 
territorial bifurcation, leading to the develop-
ment of mirror image DACA aneurysms. We 
found the endovascular treatment of mirror im-
age DACA aneurysms to be feasible and effec-
tive. If possible, we suggest the treatment of both 
aneurysms in one procedure.

Introduction

Distal anterior cerebral artery (DACA) an-
eurysms have a low incidence, with a mean fre-
quency  of  4.4%  reported  in  the  largest  case 
series in the literature 1,3-6. 

Mirror  image  DACA  aneurysms  are  rare, 
with only a  small number of patient  cases  re-
ported to date 16-22. 

DACA  aneurysms  may  be  derived  from  an 
embryologic remnant of the supreme anterior 
communicating  artery,  which  may  cause  al-
tered  blood  flow  patterns  and  hence  aneu-
rysms. Embolization of both aneurysms in the 
same  procedure  is  suitable  in  cases  with  sub-
arachnoid haemorrhage (SAH). To the best of 

our  knowledge,  this  is  the  first  report  of  the 
successful  treatment of  two patients with mir-
ror image DACA aneurysms with coils.

Case Reports

Case 1. A 48-year-old man presented sudden 
onset of severe headache, vomiting and loss of 
consciousness  and  his  evaluation  according  to 
the Hunt & Hess scale was grade 1. A CT scan 
revealed a subarachnoid haemorrhage of grade 
1 on the Modified Fisher Scale, and CT angiog-
raphy  (CTA)  revealed  two  aneurysms  of  the 
pericallosal  arteries  with  domes  pressed  to-
gether. Digital subtraction angiography (DSA) 
confirmed mirror image aneurysms of both dis-
tal  anterior  cerebral  arteries  (DACA)  (Figure 
1). The right aneurysm (sac 4 × 3 mm and neck 
2.5  mm)  was  located  at  the  bifurcation  of  the 
pericallosal  and  anterior  frontal  arteries  and 
was  orientated  anteriorly.  The  left  aneurysm 
(sac 6 × 5 mm and neck 2 mm) was located at 
the  bifurcation  of  the  pericallosal  and  callos-
omarginal arteries and was also orientated an-
teriorly. No vasospasm was noted. 

Endovascular  coil  embolization  of  both  an-
eurysms was performed whilst  the patient was 
under  general  anaesthesia  and  systemic 
heparinisation  (2500UI).  A  Headway  17  Ad-
vanced  microcatheter  (MicroVention,  CA, 
USA)  was  deployed  after  placing  a  Chaperon 
6F  guide  catheter  (MicroVention,  CA,  USA) 
first  into  the  left,  and  subsequently  into  the 
right internal carotid arteries. Six platinum coils 
(Microplex-helical,  MicroVention,  CA,  USA) 
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Figure 1  A) Head CT, evidence of SAH in the anterior interhemispheric fissure. B) CTA revealing mirror imaging of both 
DACA. C) DSA, left sided pretreatment aneurysms and D) post endovascular treatment. E) DSA, right sided pretreatment 
aneurysms and F) post endovascular treatment.
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Discussion

Aneurysms  distal  to  the  anterior  communi-
cating artery are  commonly called pericallosal 
artery  aneurysms.  However,  since  they  may 
originate  from  the  callosomarginal  artery,  or 
A3 and A4 branch vessels,  it  is appropriate  to 
group  them  as  distal  anterior  cerebral  artery 
(DACA) aneurysms 1,2. DACA aneurysms have 
a low incidence, with a mean frequency of 4.4% 
reported in the literature 1,3-6. Mirror images of 
DACA aneurysms are rare 16-22. 

Mirror image aneurysms of the supreme ante-
rior cerebral communicating artery. The associ-
ation of aneurysms with anatomic arterial vari-
ations  is  well-known,  and  a  25-40%  incidence 
of  anatomic  variations  in  the  anterior  part  of 
the cerebral arterial circle has been reported 7. 
The  supreme  anterior  communicating  artery 
was  first  described  by  Latinen  and  Snellman 
(1959)  as  a  communication  between  the  two 
pericallosal  arteries  at  their  major  branches. 
They suggested this connection may be a rem-
nant, and could be the aetiology of aneurysms 
at  this site 3,4. To understand the variant of  the 
supreme  anterior  communicating  artery  we 
have  to  consider  all  anterior  cerebral  artery 
(ACA) variants. When describing the ACA var-
iants  in  their  different  territories,  specific  em-
bryological  features  must  be  recalled. The  de-
velopment  of  the  corpus  callosum  creates  a 
bridging  structure  between  the  two  hemi-
spheres.  As  commonly  observed  in  other  re-
gions,  a  bridging  structure  allows  arteries  to 
supply both sides, and this characteristic creates 
additional  variants,  in  particular  the  so-called 
median  artery  of  the  corpus  callosum,  or  the 
accessory anterior cerebral artery (AccACA) 8. 
The  origin  of  the AccACA  is  a  matter  of  de-
bate.  Some  authors  8  support  the  theory  that 
this artery is not an embryonic artery which has 
regressed,  but  rather  an  attempted  fusion  of 
paired  arteries  located  in  the  midline.  Such  a 
process cranially prolongs the changes achieved 
with the basilar artery and anterior spinal axis. 
Other authors support Padget’s  theory 7,9,10 de-
scribing the embryogenesis of the anterior cer-
ebral arterial circle as the result of two impor-
tant  stages:  firstly,  the  development  from  the 
cranial  division  of  the  internal  carotid  artery 
(ICA) of numerous arteries supplying the ante-
rior part of the brain; secondly, the in utero re-
gression  of  certain  arterial  segments,  and  in 
some  cases  during  ex  utero  development  into 
adulthood 7,9,10. The embryological  cerebral an-

were  used  to  occlude  the  left-sided  aneurysm, 
and three coils (Microplex-helical soft, MicroV-
ention,  CA,  USA)  were  used  to  occlude  the 
right-sided aneurysm. 

A  satisfactory  occlusion  grade  of  95%  was 
thereby  achieved  for  both  aneurysms  without 
complications.  The  patient  was  discharged 
within seven days in full recovery with a clini-
cal outcome on the modified Rankin Scale (m-
RS) of 0. 

Case 2. A 40-year-old woman presented with 
sudden  onset  of  headache  and  loss  of  con-
sciousness. Her GCS was 12 out of 15, and clin-
ical  evaluation  according  to  the  Hunt  &  Hess 
scale was grade 2. A CT scan revealed an inter-
hemispheric haematoma. This was recorded as 
grade 4 on the Modified Fisher Scale. The CTA 
revealed and DSA confirmed two mirror image 
DACA aneurysms. Both DACA aneurysms on 
the right (sac 6 × 3 mm and neck 2.5 mm) and 
left (sac 3 × 2 mm and neck 2 mm) were locat-
ed at the bifurcation of the pericallosal and cal-
losomarginal  arteries  and  were  orientated  an-
teriorly (Figure 2). 

Vasospasm in the adjacent arteries was noted 
without  circulatory  delay.  The  embolization 
procedure  was  performed  whilst  the  patient 
was  under  general  anaesthesia  and  systemic 
heparinisation  (2500UI).  A  Headway  17  Ad-
vanced  microcatheter  (MicroVention,  CA, 
USA) was used after placing a Chaperon (Mi-
croVention,  CA,  USA)  6F  guide  catheter  into 
the right internal carotid artery. Superselective 
injection of Verapamil (5 mg) diluted in 50 ml 
of  saline  was  administered  during  30  min  be-
fore catheterization of the aneurysm. Four plat-
inum  coils  (Microplex-helical,  MicroVention, 
CA, USA) were used to occlude the right-sided 
aneurysm. 

The  second  aneurysm  was  treated  six  days 
later under general anaesthesia and 5000 UI of 
heparin bolus. Using a 6F guide catheter in the 
left ICA, the aneurysm was catheterized with a 
Headway  17  Advanced  microcatheter  and 
Traxess-14  microwire  (MicroVention,  CA, 
USA). 

One coil (2 mm × 40 mm, Microplex-helical 
soft, MicroVention, CA, USA) was used to oc-
clude the left-sided aneurysm. 

Although a  small part of  the coil protruded 
into  the  callosomarginal  artery,  the  treatment 
was  completed  without  complications  and  the 
patient  was  discharged  in  full  recovery  with  a 
clinical outcome on the Modified Rankin Scale 
(m-RS) of 0. 
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Figure 2   A)  Head  CT,  evidence  of  the  anterior  interhemispheric  hematoma.  B)  CTA  revealing  mirror  imaging  of  both 
DACA. C) DSA, injection in the left ICA showing both mirror DACA aneurysms. D) Injection in the right ICA showing the 
right-sided aneurysm. E) DSA, left ICA injection, occlusion of the right-sided aneurysm. F) DSA, left ICA injection, occlu-
sion of both aneurysms.
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16. Wisoff and Flamm 17 reported bilateral sym-
metrical aneurysms in two out of 20 cases. Mori 
et  al.  interpreted  these  bilateral  DACA  aneu-
rysms in mirror image position as kissing aneu-
rysms, as magnetic resonance revealed that the 
aneurysmal sacs were connected. Kissing aneu-
rysms  are  defined  as  two  aneurysms  of  differ-
ent  origin  with  their  domes  pressed  together 

18,19.  Albert  et  al.  20  described  a  rare  case  of  a 
ruptured  pericallosal  aneurysm  originating 
from  an  atypical  communicating  segment  be-
tween  both  distal  A2  arteries,  called  “the  su-
preme anterior communicating artery”. In sum-
mary,  mirror  imaging  of  DACA  aneurysms  is 
rare; they are a specific type of aneurysm which 
may be derived from an embryologic remnant 
of the supreme ACoA, which may be the cause 
of altered  flow patterns and hence aneurysms. 
We could speculate that the supreme ACoA is 
a failed regression of the anterior communicat-

terior  circle,  which  is  more  developed  than  in 
adults, has three anterior cerebral arteries and 
an  anterior  communicating  plexus.  The  third 
anterior cerebral artery is known as the median 
artery  of  the  corpus  callosum.  The  anterior 
communicating  plexus  and  the  median  artery 
of  the  corpus  callosum  should  regress;  failure 
to  do  so  can  lead  to  numerous  anatomic  vari-
ants such as an AccACA, due to the persistence 
of the median artery of the corpus callosum, or 
double anterior communicating artery (ACoA) 
due  to  incomplete  regression  of  the  anterior 
communicating plexus. It is believed that varia-
tions or anomalies in the arteries of the cranial 
circulation lead to increased blood flow, which 
in turn increases the stress across their territo-
rial  bifurcation  leading  to  the  development  of 
aneurysms 11. Therefore, an abnormal flow pat-
tern  is  encountered  at  the  embryologic  rem-
nant  of  the  supreme  anterior  communicating 
artery,  which  is  predisposed  to  the  develop-
ment of mirror DACA aneurysms. 

Yasargil and Carter 1, in a study of 13 patients 
with DACA aneurysms  treated with microsur-
gical techniques, found two cases where the an-
eurysmal  sacs  were  connected  (visualised  dur-
ing  surgery).  They  suggested  that,  although  a 
developmental  aetiology  is  possible,  it  is  as 
likely  that  some  unusual  anatomical  variation, 
such as a supreme ACoA, may cause a flow dis-
turbance  leading  to  aneurysm  formation  1,12,13. 
Casimiro et al. reported that risk factors differ 
between  mirror  image  aneurysms  and  other 
types  of  multiple  aneurysms,  noting  that  the 
former were diagnosed in relatively young pa-
tients.  They  hypothesized  that  patients  with 
mirror  image  aneurysms  may  have  a  localised 
congenital  predisposition  to  vessel  fragility  or 
vascular  wall  defects,  which  may  lead  to  early 
rupture  in  the  absence  of  other  risk  factors  14. 
Allegre  and  Vigouroux  suggested  that  aneu-
rysms  in  pericallosal  arteries  are  located  pre-
dominantly at the bifurcation of the pericallos-
al  and  callosomarginal  arteries.  If  the  callos-
omarginal artery is not coherent, the aneurysm 
lies  at  the  bifurcation  of  the  pericallosal  and 
anterior  frontal  artery  4,15.  This  could  explain 
the finding  in our first case where the  left cal-
losomarginal  artery  was  not  coherent.  In  an-
other case reported by Handa and Suzuki,  the 
two  pericallosal  arteries  converged  at  the  site 
of the aneurysmal neck where multiple periph-
eral  branches  emerged.  During  surgery,  they 
confirmed that a supreme ACoA facilitated the 
communication  between  the  DACA  segments 

Figure 3   Scheme of  the variant with  the supreme anterior 
cerebral  communicating  artery. The  embryological  arteries 
and anterior communicating plexus are also shown with dot-
ted  lines.  ACA:  anterior  cerebral  artery;  ACoA:  anterior 
communicating artery; SACoA: supreme anterior communi-
cating  artery;  CMA:  callosomarginal  artery;  PCA:  perical-
losal artery.
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with the results of treatment proving to be sig-
nificantly  worse  than  in  proximal  ACA  and 
ACoA  aneurysms.  The  space  between  two 
hemispheres is narrow, which limits the surgical 
exposure,  particularly  in  a  swollen  brain  after 
SAH.  For  adequate  surgical  exposure,  it  may 
be necessary to sacrifice a bridging vein, which 
increases  the  risk  of  postoperative  morbidity. 
These  difficulties  are  more  apparent  when 
dealing  with  ruptured  lesions,  and  with  aneu-
rysms more proximal in relation to the rostrum 
of the corpus callosum. As a consequence, sur-
gical  morbidity  has  been  reported  to  be  rela-
tively high, with an incidence ranging from 0% 
to 25% 1,4-6,12. 

The evolution of modern endovascular tech-
niques  now  allows  the  treatment  of  a  greater 
percentage of distal ACA aneurysms, and may 
provide better outcomes for patients. We treat-
ed  both  patients  in  the  case  studies  by  an  en-
dovascular  approach,  following  consultations 
with  neurosurgeons.  In  the  first  patient  both 
aneurysms were treated at the same time, while 
in  the  second  patient  the  aneurysms  were  in-
tentionally  treated  on  two  separate  occasions. 
To  the  best  of  our  knowledge,  this  is  the  first 
report of the successful treatment mirror image 
DACA  aneurysms  in  two  patients  using  en-
dovascular coils. 

Conclusion 

Mirror imaging of DACA aneurysms is rare, 
and may be derived from an embryologic rem-
nant of the supreme ACoA, which may be the 
cause of altered flow patterns and hence aneu-
rysms.  All  patients  with  DACA  aneurysms 
should be evaluated carefully using DSA to de-
termine  the presence of  additional  aneurysms. 
In  this  case  series,  endovascular  treatment  of 
mirror image DACA aneurysms was technical-
ly feasible and successful. Embolization of both 
aneurysms during the same procedure is suita-
ble, if possible, in patients with SAH. 
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ing plexus at  the  level of  the A2-A3 segments 
(Figure 3).

Therapeutic aspects.  Clinical  presentation  of 
ruptured DACA with typical sudden onset of a 
severe headache is not unusual. The site of the 
aneurysm is associated with different character-
istics. They often present with intracerebral hae-
matoma and have a tendency to rupture before 
they  become  large  22.  CTA  is  a  useful  tool  to 
confirm the origin of bleeding and evaluate the 
presence of mirror image aneurysms before ad-
ditional  treatment  planning.  It  is  important  to 
ensure  that  this  area  is  included  in  the  image 
volume,  as  it  is  easily  excluded  by  low  place-
ment  or  low  angulation  of  the  planning  block. 
We have found the use of routine MR in cases 
with subarachnoid haemorrhage to be reduced, 
due to problems associated with patient move-
ments. We consider CTA to be more accurate in 
the  detection  of  mirror  pericallosal  aneurysms. 
However, we use MR angiography (MRA) ex-
tensively in the follow-up of patients with coiled 
aneurysms.  Whilst  MRA  resolution  is  poor  in 
comparison with DSA, it is possible to visualize 
significant  coil  compaction  or  aneurysm  recur-
rence which may require re-treatment. 

DSA  remains  the  basis  of  diagnosis  and 
treatment planning.  In many centres, endovas-
cular  treatment  has  become  the  method  of 
choice  for  the  treatment  of  intracranial  aneu-
rysms,  while  the  International  Subarachnoid 
Aneurysm  Trial  broadly  concluded  that  there 
was a benefit of treating ruptured anterior cir-
culating aneurysms in an endovascular fashion 

23.  The  value  of  endovascular  embolization  in 
general use, and in most locations, is well-estab-
lished.  However,  its  value  in  rare  conditions, 
such as mirror aneurysms of pericallosal arter-
ies,  has  yet  to  be  elucidated.  Only  a  small 
number  of  studies  addressing  the  efficacy  of 
endovascular  treatment  for  distal  ACA  aneu-
rysms  have  been  published,  and  studies  com-
paring  endovascular  and  microsurgical  repair 
in  anterior  circulation  aneurysms  occurring  at 
specific locations also are lacking 2,24,25. 

Historically,  pericallosal  aneurysms  have 
more frequently been treated surgically, with a 
greater number of case series documenting the 
feasibility of microsurgical treatment compared 
with  endovascular  approaches.  However, 
microsurgical case series have highlighted sev-
eral  significant  difficulties  in  the  treatment  of 
pericallosal aneurysms from an open approach, 
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 21  Mizunari T, Muray Y, Kobayashi S,  et  al. Long-lasting 
narrowing of  the parent artery after bilateral  clipping 
of  mirror-image  aneurysms  of  distal  anterior  cerebral 
arteries:  a  case  report.  J  Nippon  Med  Sch.  2011;  78 
(3);178-183.

 22  Sousa J, Iyier V, Roberts G. “Mirror image” distal ante-
rior  cerebral  artery  aneurysms.  A  case  report  of  two 
patients  with  review  of  literature.  Acta  Neurochir. 
2002; 144: 933-935.

 23  Quereshi AI, Vazquez G, Tariq N, et al. Impact of Inter-
national Subarachnoid Aneurysm Trial results on treat-
ment of ruptured intracranial aneurysms in the United 
States. J Neurosurg. 2010; 114: 834-841.

 24  Keston P, White P.M, Horribine L, et al. The endovas-
cular  management  of  pericallosal  artery  aneurysms.  J 
Neroradiol. 2004; 31: 384-390.

 25  Suzuki S, Kurata M, Yamada M, et al. Outcomes analy-
sis  of  ruptured  distal  anterior  cerebral  artery  aneu-
rysms treated by endovascular embolization and surgi-
cal clipping. Intervent Neuroradiol. 2011; 17: 49-57.

References

  1  Yasargil MG, Carter LP. Saccular aneurysms of the distal 
anterior cerebral artery. J Neurosurg. 1974; 39: 218-223.

  2  Hui  FK,  et  al.    Microsurgical  and  endovascular  man-
agement  of  pericallosal  aneurysms.  J  Neurointervent 
Surg. 2011; 3: 319-323.

  3  Snellman A,  Makela T,  Nystrom  S.  Considérations  sur 
les anévrysmes de la région située entre les artères céré-
brales antérieures. (A propos d’une série de cinquante-
deux cas opérés). Neuro-Chirurgie. 1959; 5: 143-161.

  4  Latinen L, Snellman A. Aneurysms of the pericallosal 
artery: A study of 14 cases verified angiografically and 
treated by direct surgical attack J Neurosurg. 1960; 17: 
447-458.

  5  Hernesniemi J, Tapaninaho A, Vapalahti M, et al. Sac-
cular  aneurysms  of  the  distal  anterior  cerebral  artery 
and its branches. Neurosurgery. 1992; 3: 994-9.

  6  Proust F, Toussaint P, Hannequin D, et al. Outcome in 
43  patients  with  distal  anterior  cerebral  artery  aneu-
rysms. Stroke. 1997; 28: 2405-2409.

  7  Niederberger E, Gauvirt JY, Morandi X, et al. Anatom-
ic variants of the anterior part of the cerebral arterial 
circle at multidedector computed tomography angiog-
raphy. J Neuroradiol. 2010; 37: 139-147.

  8  Lasjaunias  P,  Berenstein  A,  ter  Bruge  KG.  Surgical 
Neuroangiography:  Vol.1:  Clinical  Vascular  Anatomy 
and Variations.  2nd  ed.  Berlin  Heidelberg  New York: 
Springer; 2001.

  9  Padget HD. The development of cranial arteries in the 
human embryo. Contrib Embryol. 1948; 32: 205-261.

 10  Bracard  S,  Roland  J,  Picard  L.  Les  vaisseaux  du 
névraxe: anatomie et pathologie. Livre 1: Variations des 
artères de  l’encephale. Aulnay sous Bois: Documenta-
tion du laboratoire Guerbet;1984.

 11  Husain Z, Corkill A, Kuker W, et al. Distal aneurysms 
of the unpaired ACA: embryologic and therapeutic as-
pects. Neuroradiology. 2005; 47: 209-214.

 12  Yasargil  MG.  Surgery  of  the  intracranial  aneurysms 
and  results.  In Yasargil  MG  ed.  Microsurgery, Vol  II, 
Clinical considerations. Stuttgart: Georg Theme Verlag; 
1984. p. 224-231.

 13  Ferguson GG. Physical factors in the initiation, growth, 
and rupture of human intracranial saccular aneurysms. 
J Neurosurg. 1972; 37: 666-677.

 14  Casimiro MV, McEvoy AW, Watkins LD, et al. A com-
parison of risk factors in the etiology of mirror and non 
mirror  multiple  intracranial  aneurysms.  Surg  Neurol. 
2004; 61: 541-545.

 15  Allegre  G,  Vigouroux  R.  Traitement  chirurgical  des 
anévrysmes  intracrâniens  du  système  carotidien. 
Anévrysmes  supraclinoidiens.  Paris:  Masson  &  Cie; 
1957. p. 122.

 16  Handa  J,  Suzuki  F.  Supreme  anterior  communicating 
artery. Neuroradiology. 1986; 28: 174.   

 17  Wisoff JH, Flamm ES. Aneurysms of the distal anterior 
cerebral  artery  and  associated  vascular  anomalies. 
Neurosurgery. 1987; 20: 735-741.

 18  Mori T,  Fujimoto  M,  Shimada  K,  et  al.  Kissing  aneu-
rysms of distal anterior cerebral arteries demonstrated 
by magnetic resonance angiography. Surg Neurol. 1995; 
43: 497-499.

 19  Wanifuchi  H,  Shimizu T,  Higa T,  et  al.  Kissing  mirror 
image anterior communicating artery aneurysms. Neu-
rol Med Chir (Tokyo). 2001; 41: 29-32.

 20  Albert  FK,  Forsting  M,  Benesch  C,  et  al.  Pericallosal 
artery aneurysm originating from a “supreme anterior 
communicating  artery”.  Zentralbl  Neurochir.  1999;  60 
(1); 15-9.

Prof. Gjergji Vreto, MD
Service of Radiology
UHC “Mother Teresa”
370, Dibra St
Tirana, 1003 Albania
Tel.: 355682074349
Fax: 35542362641
E-mail: gvreto@gmail.com - gvreto@me.com


